Involvement of multiple signaling pathways in PACAP-induced EM66 secretion from chromaffin cells.
Secretoneurin (SN) and EM66 are two highly conserved peptides that derive from the processing of secretogranin II (SgII), one of the major constituents of chromaffin cell secretory vesicles. It has been shown that PACAP regulates SgII gene transcription and SN release in bovine adrenochromaffin cells. The aim of the present study was to localize and characterize EM66 in the bovine adrenal gland, and to examine the signaling pathways activated by PACAP to regulate the secretion of EM66 from cultured chromaffin cells. Double immunohistochemical labeling showed an intense EM66-immunoreactive (EM66-IR) signal in TH-positive medullary chromaffin cells of the adrenal gland. HPLC analysis combined with RIA detection revealed, in adrenal medulla extracts and cultured chromaffin cell media, the presence of a major EM66-IR peak co-eluting with the recombinant peptide. PACAP dose-dependently stimulated EM66 release from chromaffin cells (ED(50)=4.8 nM). The effect of PACAP on EM66 secretion was observed after 6 h of treatment and increased to reach a 2.6-fold stimulation at 48 h. The nonselective calcium channel blocker NiCl(2), the cytosolic calcium chelator BAPTA-AM and the L-type calcium channel blocker nimodipine significantly inhibited the stimulatory effect of PACAP on EM66 release. The secretory response to PACAP was also significantly lowered by the protein kinase A inhibitor H89 and by the protein kinase C inhibitor chelerythrine. Concomitant administration of chelerythrine, H89, NiCl(2) and BAPTA totally abolished PACAP-stimulated EM66 secretion. The MAPK inhibitors U0126 and SB203580 respectively decreased by 63% and 72% PACAP-evoked EM66 release. These results indicate that, in bovine adrenal medulla, SgII is processed to generate the EM66 peptide and that PACAP activates multiple signaling pathways to regulate EM66 release from chromaffin cells, suggesting that EM66 may act downstream of the trans-synaptic stimulation of the adrenal medulla by neurocrine factors.